We present deep near-infrared photometry and spectroscopy of the globular cluster 2MASS-GC 03 projected in the Galactic disk using MMIRS on the Clay telescope (Las Campanas Observatory) and VISTA Variables in the Via Lactea survey (VVV) data. Most probable cluster member candidates were identified from near-infrared photometry. Out of ten candidates that were followed-up spectroscopically, five have properties of cluster members, from which we calculate <[Fe/H]>= −0.9 ± 0.2 and a radial velocity of < v r >= −78 ± 12 km/s. A distance of 10.8 kpc is estimated from 3 likely RR Lyrae members. Given that the cluster is currently at a distance of 4.2 kpc from the Galactic center, the cluster's long survival time of an estimated 11.3±1.2 Gyr strengthens the case for its globular-cluster nature. The cluster has a hint of elongation in the direction of the Galactic center.
INTRODUCTION
Galactic globular clusters (GCs) have played a role in diverse areas of study, from the evolution of stellar populations to the hierarchical formation of galaxies. The current population of known GCs in the Milky Way is composed of ∼ 160 of these systems (Harris, 2010) , although it has long been suggested (e.g. Ashman & Zepf, 1992 ) that a fraction of the total number of Galactic GCs might be hidden in lines of sight with high extinction (i.e. disk, bulge) or have intrinsic properties that make them difficult to detect. The search for new Galactic GCs has only returned a small number of the expected missing GCs. Some of these newly identified GCs have properties mid-way between a GC and an ultra-faint dwarf galaxy (Carraro, 2005 , Willman et al., 2005 Most of these new detections were possible thanks to the arrival of wide-sky photometric surveys such as Sloan Digital Sky Survey (SDSS, York et al., 2000) , the Two Micron All Sky Survey (2MASS, Skrutskie et al., 2006) and the VISTA Variables in the Via Lactea (VVV) Public Survey (Minniti et al., 2010 , Saito et al., 2012 . The latter survey reported the discovery of VVV CL 001 (Minniti et al., 2011) , VVV CL 002 (Moni Bidin et al., 2011) and several other GC candidates (Borissova et al., 2014) .
It is well known that the Galactic GC system contains a metal-rich subsystem (Zinn, 1985) which is mainly composed of GCs associated with the Galactic bulge. Among the 13 GCs found with |b| < 2
• (8% of the Galactic population), 11 lie projected on the Galactic bulge, while only two, 2MASS-GC 03 and GLIMPSE 01 (Simpson & Cotera, 2004 , Kobulnicky et al., 2005 , Davies et al., 2011 , are likely associated with the Milky Way disk. However, the nature of GLIMPSE 01 remains unclear (see Davies et al., 2011) . In contrast, numerous young cluster candidates have been discovered in the Galactic plane using infrared photometry (e.g. , Solin et al., 2014 . Therefore, the scarce GCs at low Galactic latitudes represent a peculiar population of stellar systems in a region of the Milky Way dominated by the presence of young stellar clusters. first identified 2MASS-GC 03 as a local density enhancement in 2MASS photometry maps, listing it as #1735 (or FSR 1735) in their catalog. Follow-up JHKs photometry of stars associated with that overdensity allowed the authors to suggest that FSR 1735 is actually a GC at d ∼ 9 kpc, although they point out that a definitive determination of the object's nature would require follow-up observations. A systematic analysis of the cluster was performed by Kharchenko et al. (2013) , as a part of a global investigation on the Galactic star-cluster system. Using the 2 MASS catalogs and PPMXL Catalogue of Positions and Proper Motions on the ICRS (Roeser et al., 2010) , they estimated the metallicity, distance and age of FSR 1735 as [Fe/H] = -0.6, d ∼ 8.8 kpc and t = 9.9 Gyr, respectively. Because of its discovery in 2 MASS data, FSR 1735 has the SIMBAD denomination 2 MASS-GC03 and it also corresponds to the candidate number 71 in the Solin et al. (2014) catalog, which contains new star cluster candidates discovered in the VVV field of view. In this paper, we will use the SIMBAD designation, namely 2 MASS-GC 03 or simply GC 03. As it can be seen in Figure 1, we observe a clear overdensity of stars in the VVV Ks-image, but it is not associated with mid-infrared nebulosity in WISE images (Figure 1 , right panel), confirming the Froebrich et al. conclusion of small amounts of dust and gas in that area.
In this paper, we present deep MMIRS and VVV photometry and low-resolution near-infrared spectroscopy of several stars in order to confirm the globular nature of the cluster GC 03 and derive accurate values for the fundamental parameters that describe that system. • 03 29 Harris, 2010) includes near-infrared images and spectra, both obtained using the MMT and Magellan Infrared Spectrograph (MMIRS, McLeod et al., 2012) at the Clay Telescope (Las Campanas Observatory, Chile). The instrument is a wide field near-infrared imager and spectrograph. We have complemented our data using the VVV JHKs photometry.
OBSERVATIONS AND DATA REDUCTION
With the MMIRS, the cluster was observed through J and Ks filters, with a total exposure time per filter of 119 seconds and airmasses between 2.35 and 2.08. We used a dithering pattern with offsets in x and y-axis of 34 arcsec; these offsets in the images are used later to construct the calibration image for sky subtraction. We reduced the imaging data using iraf 1 tasks (dark subtraction, flat fielding, and sky correction) and we used python package ALIPY 2 to align the individual reduced images before the final combination.
The PSF photometry was independently derived for each of the images using DAOPHOT II/ALLSTAR (Stetson, 1987) . The calibration of the photometric catalogs was performed using the ∼1000 stars in common with 2MASS, and we substitute 2MASS photometry for objects that are saturated or present other problems in the PSF photometry procedure. The magnitudes obtained from individual images were averaged for the final catalog. To estimate completeness, artificial stars were inserted randomly throughout the chip in the range 10 < Ks < 20 mag, and these were extracted using the same photometric procedure. The total number of synthetic stars added was designed not to exceed 15% of the number of natural sources. This procedure was performed 50 times for each frame. The average magnitude limits of our catalogs, where the fraction of synthetic stars recovered is the 50%, are 18.6 mag and 17.6 mag in J and Ks, respectively.
To select promising candidates for spectroscopy, we used PSF photometry from the VVV-SkZ pipeline (Mauro et al., 2013) , an automated software based on ALLFRAME (Stetson, 1987) and optimized for VISTA PSF photometry. We used J and Ks images from the VVV survey (Minniti et al., 2010) and replaced the photometry from saturated sources (i.e. brighter than Ks = 12), with 2MASS photometry. Position and near-infrared colors and magnitudes were used to remove likely contaminants from the photometric catalog using the algorithm of Bonatto & Bica (2010) , as described by Borissova et al. (2011) . The preliminary decontaminated CMDs allowed us to select bright (6.56 < Ks < 11.82) cluster member candidates for multiobject spectroscopy. We selected 10 stars to observe with a single mask with MMIRS, using the HK grism, a slit width of 0.4 arcsec, and a resolution R ∼ 1400.
Standard IRAF procedures were used to de-bias and flat-field the spectra. The 10 one-dimensional spectra were extracted, and the wavelength calibration was obtained using a third-order polynomial fit to ∼40 arc lines, resulting in a dispersion of ∼ 6.7Å pix −1 and a rms scatter of 0.4Å. We corrected the atmospheric absorption lines with MOLEC-FIT (Kausch et al., 2015 , Smette et al., 2015 , a software tool distributed by ESO which uses the information available in the spectra header to model the atmospheric and telescope conditions and the telluric lines during the observations. The resulting spectra are shown in Figure 2 .
RESULTS
The cluster center was determined with an iterative procedure based on a VVV photometric catalog of stars brighter than Ks = 17. We first calculated the barycenter of all the sources detected within 1 arcmin from the coordinates. The point thus found was adopted as new cluster center, and the calculation iterated. The procedure quickly converged to fluctuations smaller than one pixel (0. 33) around the values RA=16
h 52 m 11.1 s , Figure 1 . VVV K S (left) and WISE false color (right) images for GC 03. The red circles show the position of the stars observed spectroscopically. The false color image was constructed using the WISE filters W1 (blue), W2 (green) and W3 (red). The image sizes are 7 arcmin × 7 arcmin.
DEC=−47
• 3 30 , which represents our best estimate of the cluster center. This is only 7. 6 offset from coordinates.
Decontaminated color-magnitude diagram
To determine the most probable cluster members we used the deeper MMIRS photometry. As expected for low Galactic latitudes and poorly populated targets, the near-infrared point-source catalogs were dominated by field stars. Therefore statistical decontamination of the photometric catalog is necessary to provide a cleaner sample of the GC 03 stellar population that will be used for further analysis. The algorithm we use (proposed by Bonatto & Bica (2007) ), is based on a multivariate search for over-densities in the JHKs catalogs. Although the cluster membership cannot be determined absolutely, the algorithm is rather effective at removing the majority of field stars. As described in more detail in Bonatto & Bica (2007) paper, the algorithm divides the (Ks, J − Ks) color-magnitude space into a grid of cells with a cell size provided as input. It estimates the expected number density of cluster stars for each of the cells by subtracting the field stars number density in the same (Ks, J − Ks) ranges and, summing over all cells, it obtains a total number of candidate stars Nmem. The procedure is repeated with the grid shifted in steps of 1/3 cell width in each dimension, yielding 9 different configurations, with nine different Nmem values. Those stars that survive to this process more than < Nmem > times are considered likely members. For this work, we slightly modified the procedure by including a family of cell sizes both for Ks and J − Ks in the range 0.2 < δKs < 0.6 and 0.1 < δ(J − Ks) < 0.3. We generated a list of tentative cluster members derived from 15 iterations, based on the number of times that a star was present in the results. As a final step, we ranked the stars depending on that survival frequency and assigned a probability, P memb , to each star based on their frequency of survival. Thus, it is possible to select stars using a different P memb threshold for more or less reliable subsamples. The procedure was applied within a radius of 1.5 arcmin of the cluster center, which contains, from visual analysis, the greatest density of stars. Figure 3 shows the importance of the decontamination process to obtain useful CMDs. From the initial 1649 sources within 1.5 arcmin from the center of GC 03 (middle panel), our algorithm found 348 candidate stars for any Pmem value. Focusing on those stars with the highest membership probabilities, Pmem > 0.5, the sample of member stars is reduced to 315 sources.
As shown in Figure 3 , the decontaminated CMD shows a well defined Red-Giant Branch (RGB) in the range 12 < Ks < 16.5 mag. A conspicuous overdensity is found at Ks ∼ 14.4 mag that could be composed of Red Horizontal Branch stars (HB). However, the detection of Milky Way Red Clump (RC) stars in our field is also expected given that they are the dominant population among the Galactic giant stars. In fact, they have been long used to trace the Galactic structure because of their narrow luminosity function (e.g. Cabrera-Lavers et al., 2008 , McWilliam & Zoccali, 2010 , González-Fernández et al., 2014 . To confirm the association of that overdensity of stars with the cluster, we constructed area-normalized luminosity functions by counting stars in the range 1 < J − Ks < 1.5 and 12 < Ks < 18 with a bin size of δKS = 0.2 for all the sources within 1.5 arcmin from the cluster center and for those stars beyond 1.5 arcmin. The results (see Figure 4) show a discrepancy between the distributions for the field and cluster areas and a peak is found at Ks ∼ 14.4 mag. The lack of a significant component of field stars in that position confirms that only a stellar population in the r < 1.5 arcmin region, lying in an extremely narrow distance range, is able to generate such a well-defined feature in the CMD. Thus, we conclude that the overdensity detected in Ks ∼ 14.4±0.2 mag corresponds to the RHB of GC 03, also detected by Froebrich et al., but 0.4 mag fainter in Ks. The distributions shown in Figure 4 suggests an additional second peak at Ks ∼ 15.1. This was suggested by , although they reported that its presence depended on the magnitude bin used to construct the luminosity function. The profile of the peak varies slightly with different bin sizes but the double peak morphology is always observed. As for the RC, the absence of a significant variation of stellar counts in the field around GC 03, suggests that this hypothetical second overdensity is associated with the cluster. We propose that these stars are crossing the so-called Red Giant Branch Bump (RGBB), a transitory variation in the magnitude of RGB stars produced by a discontinuity in the chemical abundance profile, which is detected in a significant number of Galactic GCs (e.g. Valenti et al., 2007 , Nataf et al., 2013 , and references therein). However, the additional investigation of RGBBs is beyond the scope of our work with the data available. The peak around Ks = 12.6 mag, which appear in the Froebrich et al. CMD and was interpreted as AGB bump, is not found.
Metallicity and radial velocity
To calculate the [Fe/H] values of the spectroscopically measured stars, we used the metallicity calibration by Frogel et al. (2001), based on the Equivalent Width (EW) of the . Left: CMD corresponding to all stars contained in the area with r < 1.5 arcmin from the center of GC 03. The overplotted orange box indicates the region of the CMD used to derive the luminosity functions. Right: luminosity function for all stars with r < 1.5 arcmin (red) and field stars beyond 1.5 arcmin from the cluster center (dotted black line). The position of RHB is indicated with an arrow. Na I 2.21 µm and Ca I 2.26 µm lines and the 12 CO (2,0) band. The calibration is particularly useful for moderateresolution K-band spectra and was completed using spectra from 15 GCs. We measured the EW of our targets on the continuum normalised spectra, with the iraf task splot. In general, we fit line profiles using a Gaussian with a linear background, and in more complicated profiles we used the deblending function or Voigt profile fitting. The EW uncertainties were estimated taking into account the S/N of the spectra, the peak to continuum ratio of the line and the error from the telluric star subtraction (which was estimated to be ∼10% in the worst cases). The uncertainties of the Frogel et al. (2001) calibration are assumed to be 0.2 dex.
We measured the radial velocities (RVs) of the targets with the iraf task rvidlines, which fits spectral lines to determine the wavelength shift with respect to specified rest wavelengths. In this procedure, we used the Mg I (at 1.5770, 1.7109 and 2.2813 µm), Na I (at 2.2062 and 2.2090 µm), Ca I (at 2.2631 and 2.2657 µm) lines and the 12 CO (6,3), (2,0) and (3,1) bands, available in the spectra (typically 7-10 lines per spectrum). To calculate uncertainties, we added in quadrature the line-measurements errors from rvidlines and the errors from the wavelength calibration of each spectrum. Table 1 gives the metallicity and radial velocities for the stars with spectroscopic follow-up.
Proper motions of GC 03
At the distance of the cluster given by , d = 9.1 kpc, the five-year VVV baseline is not enough to provide a precise separation of the cluster members and the field stars by proper motion analysis. Nevertheless, using a proper motion pipeline developed by Smith (2015) , we were able to estimate the mean relative motion of the cluster. Briefly, the proper motion pipeline splits each array of the VVV catalog at every epoch into 5×5 sub-arrays. The coordinate system of each sub-array at each epoch is transformed to the master epoch (the epoch with best seeing) coordinate system using a linear fit and an iterative rejection of astrometric reference sources with significant (> 3σ) residuals. The proper motions are fit in array coordinate space using the Levenberg-Marquardt algorithm through the curve fit function of the scipy.optimize package. Individual epochs are iteratively removed if they are (> 3σ) from the fit. The final array coordinate motions are converted to equatorial coordinates using the astrometric fit parameters of the master epoch, which are produced by CASU and contained in the FITS header information. The mean uncertainty of the method up to Ks =14 mag is under 1 mas/yr on average. Thus, we have selected only stars with Ks <14 mag and radius 0.9 arcmin from the cluster center determined in the previous paragraph (red points in Figure 5 , left) and compare them with the sources within 5 arcmin in the same magnitude interval (grey points) on the µ α cos δ vs. µ δ proper motion diagram. As can be seen, the cluster members are mostly concentrated in a clump in this proper motion diagram, while field stars are much more spread out. The values resulting from the Gaussian fits of the proper motion distributions are µ α cos δ = −1.3±0.2 and µ δ = +1.8±0.3 for the mean relative proper motion of the cluster (expressed in mas/yr; the errors correspond to the fitting errors). By taking all stars within a ±1 mas/yr box centered on the proper motion clump and highlighting them in a J − Ks vs. Ks color magnitude ( Figure 5 , right), we show that the method predominantly select the giants that are cluster members and excluded field dwarfs.
Memberships of the spectroscopic targets
The spectroscopic targets were selected from statistically decontaminated photometry (see Sect. 2). However, our statistical decontamination methods are not designed to definitively determine cluster membership. As a result, we inevitably obtained some spectra of field stars. Cluster membership could be determined more accurately from the proper motion, radial velocity and metallicity histograms. The left panel of Figure 6 shows the distance of the star from the cluster center, metallicity and relative proper motion vs. measured radial velocities of the spectroscopically observed stars. It was not possible to use the relative proper motion of spectroscopically observed stars to separate field stars from cluster members, because only six of them have measured proper motions, the rest are saturated in the VVV images. In addition, using the Bonatto & Bica (2011) The analysis of such constructed diagrams shows that stars number 3, 4, 5, 9 and 10 are definitely outliers from the fitted distributions and thus are considered field stars. The stars number 1, 2, 6, 7 and 8 are probable cluster members. Looking at the position of the stars numbers 1 and 7 on the CMD (Figure 6 , right panel) we can speculate that most probably these stars are red variables, but they are saturated in VVV images so it is not possible to test this suggestion.
Considering only cluster member stars (number 1, 2, 6, 7 and 8), the mean metallicity and radial velocity for GC 03 are calculated as <[Fe/H]>= −0.9±0.2 and < vr >= −78 ± 12 km/s. Such calculated [Fe/H] value is in agreement with the metallicity interval reported in and lower than Kharchenko et al. (2013) estimate. However, we have to point out that this is a first spectroscopic determination, while the above cited authors used photometric calibrations to derive the metallicity.
Variable stars
Using the VVV five year database we searched for variability within 15 arcmin radius from the cluster center. Forty nine Ks epochs are available between 2010 and 2014, the searching method was focused on variations in the light curves greater than 0.2 in Ks (conservative upper limit of our photometry, including the photometric errors, calibration to the standard system, etc.). Three variables are found, namely V1, V2 and V3, with mean Ks magnitudes < Ks >= 14.83, 15.22 and 15.38 mag, respectively. Using the information potential metric developed in Huijse et al. (2011) we found their periods in the range 0.48 < P < 0.55 days. Thus, they are classified as RRab Lyrae stars. Their coordinates are listed in Table 7 and their position in the CMD is shown in Figure 6 . Note, that we plotted the mean Ks magnitude and random phase of corresponding J ones. The light curves are shown in Figure 7 . Assuming that these RR Lyrae stars are associated with GC 03, the period-luminosity calibration from Muraveva et al. (2015) gives a mean heliocentric distance to the cluster of d = 10.8 ± 0.4 kpc. The RR Lyrae calculated distance value is bigger than previously found by Froebrich et al. and Kharchenko et al. 2013 and we will adopt d = 10.8 ± 0.9 kpc, as our final distance determination, adding quadratically the conservative limit of the errors from photometry, calibration, etc.
Isochrone fitting
To constrain the age, we generated a grid of the theoretical isochrones from Padova library (Bressan et al., 2012 ) with ages between 6-12 Gyr with metallicity fixed on the value derived above. We also fixed the distance to the above calculated from RR Lyrae stars value. Then, we fitted these isochrones to the observed CMD and reasonable matches were obtained within range of ages. Given that our photometry does not reach the turn-off level of the population, the isochrones with ages in the range 10-12.5 Gyr are suitable to reproduce the observed CMD, which is consistent with the presence of RR Lyrae stars. Therefore, we adopt a mean value of t = 11.3± 1.2 Gyr with a distance modulus of (m − M )0 = 15.17 ± 0.5 and AK = 0.37. The isochrones are overplotted in Figure 6 and the parameters derived are shown in Table 2 .
Based in our heliocentric distance, we estimate that the distance with respect to the plane for GC 03 is |z| ∼ 350 pc. Given that the scale heights for the thin and thick disks are Figure 6 . Left: Distance of the spectroscopic target stars with respect to the cluster center in arcmin, the measured [Fe/H] in dex, the relative proper motion µ α cos δ (black) and µ δ (blue) in mas/year as a function of the RV in km/s. The error bars represent the random errors of the measurements. Right: The (J − Ks) vs. Ks CMD of the statistically decontaminated most probable cluster members. The spectroscopically observed stars are plotted as red circles while RR Lyrae stars are plotted as blue triangles. The error bars represent the photometric errors and the isochrones with ages t = 9.8, 10 and 12.6 Gyr are overplotted as a blue, red and green solid lines, respectively. set, respectively, in hz = 300 and 900 pc (Jurić et al., 2008) , we confirm that this cluster is immersed in the Galactic disk. Its location in the Galaxy together with the parameters derived above might help us establish the nature of GC 03. While young stellar clusters (t < 500 Myr) are concentrated towards the plane, older open clusters (OCs) show an exponential distribution with scale heights greater than 375 pc and as a function of age (Janes & Phelps, 1994 , Joshi, 2005 , Bonatto et al., 2006 , Buckner & Froebrich, 2014 . In this context, GC 03 might belong to the Galactic OC population becoming one of its oldest members known, ∼ 2 Gyr older than NGC 6791 (Brogaard et al., 2012) and with a similar age to that of Berkeley 17 (Krusberg & Chaboyer, 2006) . On the other hand, the mean [ dG = 4.2 kpc from the Galaxy center. OCs older than 6 Gyr are scarse in the Mily Way and all the clusters older than 1 Gyr are located at dG > 6 kpc (Bonatto et al., 2006) , although a fraction of clusters might remain undetected in high-extinction areas. Diverse theoretical studies have established that the dissolution time (t dis ) for clusters with M < 10 4 M is lower than a few hundreds of Myr (Lamers et al., 2005) , while for OCs with M ∼ 10 4 M it has been estimated a t dis ∼ 2 Gyr (Bergond et al., 2001 , Gieles et al., 2006 . Therefore, it is expected that all the OCs observed nowadays in the inner kpc of the Galaxy are young and massive. Indeed, massive OCs with ages of a few Myr have been found with RGC < 4 kpc (e.g. Figer et al., 2002 , Crowther et al., 2006 . In this context, GC 03 could only survive as an OC at RGC < 4 kpc if it was as massive as a Galactic GC.
In the case of the Galactic GC population, a significant fraction of the systems lie in the volume defined by RGC = 4 kpc. From the 157 clusters contained in the Harris (2010) catalog, 64 GCs (40%) have RGC < 4 kpc and half of them are found at low Galactic latitudes (|b| < 5
• ). That latter group of GCs has a mean metallicity of [Fe/H] −0.8 ± 0.4, which is a similar value to that derived from our spectra for GC 03. Therefore, the position of GC 03 in the Galaxy and its metallicity, similar to that of the bulk of bulge GCs allow us to confirm the globular nature of that cluster.
GC 03 might belong, following the scheme suggested in the classical works by Zinn (1993) and Armandroff (1989) , to the population of disk GCs, rather than to the halo/accreted globulars found in the outer regions of the Galaxy. A prototypical globular included in that metal-rich subgroup and associated with the Milky Way thick disk is 47 Tuc (NGC 104). That GC has a metallicity of [Fe/H] = −0.7 with an age of 9.9 Gyr (Carretta et al., 2009 , Hansen et al., 2013 , which are values similar to those derived in this work. This suggests that GC 03 might have been formed together with the disk stellar populations and the metal-rich component of Galactic GCs.
Radial density profile and spatial distribution
We studied the cluster radial density profile, calculating the stellar density in concentric annuli of width 4 , centered on the cluster coordinates derived above and using VVV photometry. The results are shown in Figure 8 . If the analysis is limited to stars with Ks < 14.7 and distances from the center r < 1. 7, as done by , the radial decay of the stellar density is well represented by a King profile, with rc = 0. 6 ± 0.2 and rt = 2. 2 ± 0.7 as the best-fit core and tidal radii, respectively. These values are slightly larger than those found by Froebrich et al., but comparable within errors, indicating that our VVV stellar counts are consistent with theirs. Nevertheless, when the profile is extended to r = 7 , it becomes evident that the background is overestimated by this fit, because the stellar density keeps decreasing beyond r = 1. 7. The profile is very flat for r > 4 , suggesting that small-scale fluctuations are negligible. However, the tidal radius diverges to huge values if the fit is extended to r > 2 . Identical results are found extending the stellar counts down to Ks < 16.5. The cause of this unrealistic result is that the density in the range 2-3 is too high than expected for a King profile. The tidal radius can be reduced to 9 excluding the region 2-2.5 from the fit and a minimum value of 4. 8 is obtained with the exclusion of the 2-3.5 range. The core radius barely changed in any of these fits and it was always found in the range rc = 0.75 ± 0.05 . Our results are consistent with those by Kharchenko et al. (2013) where it was also found a very large tidal radius (8 ± 2 ), although they do not provide the details of their fit.
Our analysis shows that GC03 is likely more extended than the estimates of reported in the Harris (2010) catalog. However, it is also clear that the cluster density profile is not well represented by a King function. This behavior is typical of a cluster suffering intense tidal stress (see, e.g., Moni Bidin et al., 2011 , Carballo-Bello et al., 2012 . Indeed, Figure 9 shows the density map generated with stars potentially associated with the GC, with a nearly symmetrical and elongated distribution of stars similar to that observed in GCs with known tidal tails (e.g. Pal 14; see Sollima et al., 2011) .
The region with higher density in Figure 9 seems to be contained in an area with radius r1 = 0. 45 (inner circle in that plot), while the density of stars beyond r2 = 0. 95 (outer circle) is negligible. The distance r1 is consistent with the core radius derived above for this cluster when only stars with r < 1. 7 are considered, while the obtained King tidal radius is much larger than r2. At the distance of GC 03, the radius of its observed core is r1 = 1.5 pc and the tentative Figure 8 . Radial density profile derived for GC03. The red dashed line indicates the best King profile fitted using only those stars with r < 1. 7 while the solid blue line corresponds to the fitting including those stars with r < 7'. inner tidal tails expand up to r2 = 3.2 pc from the cluster center.
CONCLUSIONS
We have derived fundamental parameters for the stellar cluster 2MASS-GC 03 using MMIRS photometry and spectroscopy and VVV data. Out the 10 stars for which we have obtained spectra, 5 were considered as cluster members based on their proper motions derived from VVV photometry. We have estimated metallicities and radial velocities for field and candidate stars and set mean values for the cluster in < [F e/H] >= −0.9 and < vr >∼ −78 km s −1 . With that information, we have established that 2MASS-GC 03 is an intermediate-age system with t = 11.3 Gyr at d = 10.8 kpc. Its location within the Galaxy and overall properties (summarized in Table 2 ) confirms its globular nature. 
